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1.  Early Actions Strategy Name and Proponent 
 
SUMMARY #  C15 
ID NUMBER:   EJAC- 11/ARB 2-22 
TITLE:  REQUIRE LOW GWP REFRIGERANTS FOR NEW MACS1 
PROPONENT: 2006 CAT REPORT AND ENVIRONMENTAL JUSTICE 

ADVISORY COMMITTEE 
 
2.  Staff Recommendation  
 
This measure was approved by the Board as an early action at its June 2007 hearing.  
Based on further evaluation by staff, no change in the classification of this measure is 
recommended.  The Board date for consideration of this item is anticipated in 4th quarter 
of 2010.  
 
This strategy is also not a stand-alone measure. It is anticipated to be integrated into 
larger new measures focused on new vehicle GHG emission standards (e.g., Pavley II 
described as Summary # B33, page B-110 later in this appendix). 
 
The central premise of the proposed strategy is the replacement of high global warming 
potential (GWP) refrigerants used in California’s mobile air conditioning systems (MACS) 
with lower GWP alternatives that also represent better lifecycle climate performance 
(LCCP) than the current refrigerant. MACS in today’s motor vehicles use nearly 
universally the refrigerant HFC-134a with a GWP of 1,300. A two-fold approach will be 
explored under the proposed new regulation. First, the core of the strategy would focus 
on developing new regulations requiring that new MACS use refrigerants with a lower 
GWP (e.g., 150 or less) in new vehicles currently not subject to the existing vehicle GHG 
emission standards (AB 1493). For vehicles subject to AB 1493, this strategy would 
explore further MACS improvements after the regulation is fully phased in 2016. Second, 
staff will explore the potential climate benefits from a universal phase out of HFC-134a 
(or other high GWP refrigerants) used in other remaining vehicle classes in the California 
fleet such as heavy-duty on- and off-road vehicles including new as well as in-use 
systems. Again, the identification of suitable alternatives would be based on lifecycle 
climate performance.  
 
Alternative refrigerant development has been a highly contested arena in recent times. 
Driven primarily by Europe’s landmark directive to phase out the use of HFC-134a in the 
MACSs of new vehicle types starting in 2011, several low GWP refrigerants are currently 
under investigation and evaluation for toxicity, safety, energy efficiency, and technical 
feasibility by multiple industry entities. Identification of an eligible replacement for the 

                                            
1 New alternative low GWP refrigerants in MACS are desired to the extent that these alternatives 
have lifecycle climate performance (LCCP) that exceeds the performance of the current 
refrigerant HFC-134a. Thus, new low GWP refrigerants are sought in systems that leak less and 
are more efficient than current systems. 



European car market, the largest in the world, would boost efforts in California and could 
accelerate the implementation of new regulations mitigating the impact of refrigerants in 
MACS.  
 
3.  Early Action Description 
 
This strategy explores the phase out of HFC-134a in all MACS in new vehicles certified 
for sale in California (heavy- and light-duty, on- and off-road) with the intent to reduce 
direct and indirect emission impacts and promote only the use of alternative refrigerants 
with superior lifecycle climate performance. Opportunities in the in-use fleet will also be 
evaluated. 
 
Regulation of refrigerants is happening globally. The European Union (EU) is taking the 
lead. In 2006, the European Parliament and the Council decided that the dates for the 
phase-out of refrigerant HFC-134a in the European community shall be set at January 1, 
2011 for new types of vehicles and January 1, 2017 for all new vehicles1. The US EPA’s 
I-MAC Program2 has generated significant debate and progress regarding alternative 
refrigerants and the options for the US car MACS market with the best lifecycle climate 
performance. Extensive cooperation between government agencies, NGOs, and industry 
is needed to accomplish this strategy and fully realize its benefits.  
 
4.  Potential Emission Reductions 
 
The proposed strategy was included in the Climate Action Team report of March 2006 
and it emerged from ARB’s regulatory work for the motor vehicle greenhouse gas 
emissions regulation (AB1493). That work suggests that potential GHG emission 
reductions for a universal phase out of HFC-134a in new and in-used MACS in California 
are on the order of 2.5 MMTCO2E by 2020. However, the uncertainty with the estimate 
is on the order of 50%. 
 
5.  Estimated Costs / Economic Impacts and the Impacted Sectors / Entities 
 
Preliminary cost estimates were developed for the revisions to the Climate Action Team 
Report of March 2006 that ARB and other agencies are undertaking. The numbers 
generated for that report are first-order estimates based on simple assumptions gleaned 
from the published literature about alternative MACS. Only estimated capital costs were 
considered. Additional staff analysis is needed to determine operating costs, cost 
savings, and economic impacts. The air conditioning system life is expected to be the 
same as current systems. Capital costs for the introduction of new refrigerants in the 
California fleet were estimated to be on the order of $150 million by in 2020 based on 
assumptions that changes begin to phase in around 2013. This estimate is based on an 
incremental cost per vehicle of €20 to €25 per LDV in 20033 and is also applied to the 
other vehicle categories. For the HFC-152a alternative refrigerant, it is not expected that 
maintenance costs will change significantly or that there would be cost implications when 
converting an existing HFC-134a system design to use HFC-152a since development is 
fairly advanced. Selection of some other alternative refrigerants, for example CO2, could 
be significantly costlier. Incremental energy consumption estimates are not presented 
here. The reference below cites a potential 10% reduction in energy consumption for the 
HFC-152a alternative for LDVs, but this will almost certainly vary significantly with 
vehicle category, engine type, operating cycle, extent of optimization achieved during 



system redesign, etc. Also, energy consumption for some other alternative refrigerant 
selections, for example CO2-refrigerant systems, can actually show an increase under 
some operating conditions. Significant additional analysis is needed to enable and 
improve cost and performance estimates of the various alternative technologies. 
6.  Technical Feasibility 

New HFC refrigerants with GWP values less than 150, such as those currently under 
development for the US market by Honeywell and DuPont, and existing alternative 
refrigerants such as HFC-152a (with GWP approximately 1204) or R744 (CO2, GWP=1), 
are possible substitutes for HFC-134a in new vehicles. The feasibility of these low GWP 
refrigerants is being investigated and evaluated extensively by multiple entities. As 
suggested by the European directive, all indications are that a feasible refrigerant 
alternative to HFC-134a is eminent. 

 
7.  Additional Considerations 
 
The EU regulation timeline calls for the phase out of HFC-134a beginning with new 
vehicles types in 2011. Thus, auto makers serving that market face at present time a 
critical go, no-go decision point regarding refrigerant selection for their systems.  
 
The outcome of the AB1493 legal challenges, including the pending California waiver 
request to the US EPA, will impact significantly the form and function of the measure as 
proposed.  
 
Each alternative new refrigerant will be evaluated from a lifecycle emissions standpoint 
to ensure that the net impact on greenhouse gas emissions is properly characterized 
and in order to promote improvements not only on refrigerant containment to minimize 
leakage, but also in system performance to reduce the parasitic impact of the MACS on 
the vehicle engine. 
 
Affected Entities:  Vehicle owners and operators, vehicle manufacturers, mobile air 
conditioning system repair facilities, mobile air conditioning system and component 
manufacturers, and air conditioning refrigerant manufacturers. 
 
Government Agencies to coordinate with: U.S. EPA and the European Commission. 
 
Stakeholders:  DuPont Company. 
 
8.  Division:    Research Division 
     Staff Lead:  Pablo Cicero 
     Section Manager: Tao Huai 
     Branch Chief:  Alberto Ayala 
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